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Abstract 
First class transport is fundamental for a healthy society and a thriving economy. By providing a high degree of mobility for 
ideas, people and goods, it enables innovation to flourish, businesses to serve wide markets and citizens to travel easily for work 
and for pleasure. This leads to job creation; regional, national and EU economic development; better social cohesion and a better 
quality of life. This is why transport is one of the seven ‘Societal Challenges’ on which Europe’s Horizon 2020 research 
programme is focusing in 2014–2020. 
Much is being done to improve transport in Europe in specific topics, including in technology, in networks and in financing. Yet 
Europe is failing to capture the full benefits of these investments. As the European Commission’s 2011 Transport White Paper 
recognises, today’s European transport system remains fragmented, inefficient and inadequate. Analysis of the root causes of this 
poor performance shows that, while technology barriers are significant, policy issues dominate. 
We examine the arguments for a more connected approach and report on progress towards achieving such an approach. This sees 
European transport as one system and optimises it as such. This contrasts with the present situation of many fragments, 
individually good but poorly related. This connected approach will lead to better overall transport provision and better results for 
the resources invested. However, transport involves many stakeholders, who tend to focus on their own specific modes and 
issues. Truly effective transport will only develop if all stakeholders work together. We consider new initiatives to bring together 
all relevant actors at EU, national and regional levels to tackle the problems described above. These would, for example: (i) bring 
a stronger systems-level perspective to research and development efforts; (ii) coordinate investments in demonstrators and pilots; 
(iii) identify and fast-track changes necessary in regulations and standards; and (iv) mobilise demand, in particular through better 
coordinated public procurement. Such an approach will build on existing initiatives, at modal, sectoral and administrative levels, 
and unlock the full value creation potential of existing investment programmes. 
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1. Europe needs a better transport system 
First class transport is fundamental for a healthy society and a thriving economy. By providing a high degree of 
mobility for ideas, people and goods, it enables innovation to flourish, businesses to serve wide markets and citizens 
to travel easily for work and for pleasure. This leads to job creation; regional, national and European Union (EU) 
economic development; better social cohesion and a better quality of life; all top priorities in today’s EU policy. 
This is why transport is one of the seven ‘Societal Challenges’ on which the EU’s Horizon 2020 research 
programme is focusing in 2014–2020 (European Commission 2013). 
However, the present European transport system is inadequate. As the Commission’s Transport White Paper 
“Roadmap to a Single European Transport Area” recognised, today’s European transport system remains 
fragmented, inefficient and inadequate. For example: there are cross-border barriers, due to poor policy coordination 
between States, regions and cities; undue focus of EU and national polices on individual transport sectors rather than 
on the system as a whole, due in part to inadequate economic analysis; missed opportunities to benefit from inter-
modal integration, due to lack of common standards; and poor take-up of new technology, due for example to 
inappropriate regulation (European Commission 2011a). There is clearly room to ask what fresh policy approaches 
might help to improve this situation. 
The Commission’s White Paper included a series of 40 concrete initiatives for the next decade to build 
a competitive transport system that will preserve mobility, remove major barriers in key areas and fuel growth and 
employment. The White Paper set out to remove major barriers and bottlenecks in many key areas across the fields 
of transport infrastructure and investment, innovation and the internal market. The aim was to create a Single 
European Transport Area with more competition and a fully integrated transport network which links the different 
modes and allows for a profound shift in transport patterns for passengers and freight. At the same time, the 
proposals would reduce Europe’s dependence on imported oil and cut carbon emissions in transport. 
In response to the issues raised in the White Paper, we have been working with a wide range of actors in 
European transport to try to understand the real barriers to the integrated approach advocated by the Commission 
and to propose ways to tackle these barriers. In this paper, we highlight the need to treat transport in Europe as 
a whole system and for further work to explore how best to achieve this. 
2. Europe needs a more connected, systems approach 
A great deal is already being done to improve transport at the European level: in technology (e.g. the CleanSky 
programme in aviation), in networks (e.g. the TEN-T programme and the growth of high speed rail) and in financing 
(e.g. the Connecting Europe facility). Major steps forward are also being taken at regional and local levels. Much of 
this is excellent and holds great promise. 
Stand back and look at the bigger picture, however, and it becomes clear that this excellent work is very often 
focussed on individual pieces of that picture. This is hardly surprising: whether set up as a Joint Technology 
Initiative, a Horizon 2020 research project, a structural funds operational programme or in some other form, 
investment is naturally targeted at a specific domain. While such focus may be necessary, it can have the unfortunate 
consequence that the interdependencies between the target domain and other domains receive less attention. For 
example: the CleanSky programme is developing new aviation technologies that will be critical to meet the 
economic and environmental challenges of commercial air transport in the coming decades. Yet the successful 
introduction and use of these new technologies will depend crucially on progress in other domains, such as 
regulation, airport planning and surface transport policies. Ensuring appropriate and timely change in these 
‘enabling’ domains is beyond the remit of the technology development programme.  
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Staying with the example of air transport, there have been proposals from within the aviation industry to develop 
passenger services using small aircraft and many of Europe’s hundreds of minor airfields which currently see little 
or no regular commercial use. Such services would deliver economic and social benefits by providing much greater 
connectivity for less densely populated parts of Europe – and make a substantial contribution to achieving Europe’s 
2050 target that 90% of travellers within Europe are able to complete their journey, door-to-door, within four hours 
(European Commission 2011b). Yet these services are not widely available in Europe, in contrast to the USA where 
they are commonplace. In principle, the challenges in the individual domains of aircraft technology, air traffic 
control, regulation, border control, local ground transport, and so on, are all solvable. In practice, it is difficult for 
those domains to come together to tackle the shared challenge of implementation – and so Europe’s citizens remain 
deprived of valuable services and its aviation industry is unable to exploit new business opportunities. 
The common thread in these and other examples is the lack of proper ‘joined-up’ thinking. By contrast, we 
should strive to see transport in Europe as one system. There is great economic and social value to be gained by 
treating transport in Europe as one system and optimising it as such. This is in stark contrast to the dysfunctional 
situation of many fragments, individually good but poorly related, described by the Commission in its Transport 
White Paper in 2011 and which still exists today. 
This connected whole-system approach will lead to better overall transport provision and better results for the 
resources invested. It will be good for all of today’s individual initiatives, enabling each of them to achieve more 
and deliver better value than it can on its own. It will also encourage additional innovation in technology, business 
models and policy where, today, radically new ideas may be stifled by the barriers to implementation caused by 
fragmentation. 
However, transport involves many stakeholders; truly effective transport will only develop if all stakeholders 
work together. Yet stakeholders naturally tend to focus on their own specific modes and areas of responsibility, 
without the motivations or mechanisms to work together to optimise the whole system. This is not because 
administrations or companies are behaving badly; on the contrary, they are properly reflecting the expectations of 
voters and shareholders. This structural weakness is deeply embedded and will take novel approaches and high-level 
action to repair.  
3. Creating a whole-system approach 
In general, the systems-thinking approach regards individual issues or behaviours as components of a larger 
system (Seddon 2008, Skyttner 2006). Components are inter-related so that changes in one part of the system can 
have consequences – sometimes unintended or unexpected – elsewhere in the system. Understanding or changing 
one of these components is best done by considering not only the component in isolation but also the relationships 
between it and the other components in the system. Getting the best out of the system requires optimisation of the 
system as a whole. Optimising components individually will not lead to the best overall result. 
At the same time, systems thinking about changing a complex system tells us that brute force will not work; we 
need to be smart if we want real change to happen. Trying to change the course of a supertanker at sea by pushing 
sideways on the bow is fruitless. Even trying to use the ship’s rudder is hard work as the rudder is large and difficult 
to move against the flow of the water. So naval architects equip such rudders with trim tabs, small moveable flaps 
which take little effort to move yet which help the rudder to move and the ship to turn. We need to find the ‘trim 
tabs’ which will transform the direction of the European transport system. 
Getting the best out of the European transport system requires a ‘global optimisation’ approach and the use of 
smart policy interventions as trim tabs. This is not just a matter of rules or process or organisation, though these may 
help. At heart, it is about mindset and habitual ways of thinking. So we face two challenges: to develop better 
mechanisms to connect different stakeholder groups, so that they have the possibility to deal with the system 
implications of their individual activities; and to develop a more systems-oriented mindset, at all levels, so that 
whole-system optimisation becomes a natural part of everyday thinking. 
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4. Implementing the whole-systems approach 
There are already many mechanisms in place at European level that go some way to meet these challenges. These 
include several well-established European technology platforms (such as the European Rail Research Advisory 
Council and the Advisory Council for Aviation Research and Innovation in Europe) which meet regularly to discuss 
common research and innovation issues. The Joint Programming Initiative on Urban Europe is bringing together EU 
Member States to work on eco-friendly and intelligent inter-urban transport solutions. The European Innovation 
Partnership on Smart Cities and Communities is bringing together a broad range of cities, communities, companies 
and researchers to work on sustainable urban mobility. 
However, from our own experience and from that of the other transport actors involved in our discussions over 
the past three years (who include organisations amongst those just mentioned) it is clear that these existing 
mechanisms are not sufficient. They can certainly bring stakeholders together within their individual domains. But, 
in the main, they do not provide a whole-system perspective across the European transport system nor do they 
necessarily focus on developing a whole-system mindset. As a result, there remains a widely held view that 
European transport is still fragmented and in need of some further way to bring the pieces together. 
Reinforcing the missions of these existing mechanisms to include more emphasis on considering their 
interactions with other parts of the European transport system would be a step forward. But this still leaves in place 
a strong focus on the individual domain. Something more is needed to balance this. Simply adding yet more 
coordinating or advisory bodies, however, is not the answer. The consensus amongst those who want to see a more 
whole-system approach is that this would just add complexity, to some degree duplicate existing coordination bodies 
and do little to bring about real change. Finding effective ways to develop a whole-system approach will not be 
easy. Fresh thinking and innovative solutions are needed. 
We therefore suggest that it is time for all those involved to engage in a thorough analysis of the root causes of 
the current situation and to develop new ideas for ways to strengthen the whole-system approach. This should 
involve industry, research and public administrations; and build on existing work such as the Framework 7 
TRANSFORuM project (TRANSFORuM 2013). The goal will be to provide policy makers, especially at EU level, 
with new insights on how to accelerate the growth of a single European transport area and to show how Europe can: 
x bring a stronger systems-level perspective to policy making and to research and development efforts;  
x coordinate public investments in demonstrators and pilots;  
x identify the needs for and the fast-track changes necessary in regulations and standards; and  
x mobilise demand, in particular through better coordinated public procurement. 
5. A European Innovation Partnership as part of the solution? 
We do not wish to pre-judge the outcome of the proposed analysis but, simply to illustrate a possible way 
forward using a mechanism that already exists, we suggest the analysis should consider whether a European 
Innovation Partnership would be a useful part of the solution. 
The purpose of a European Innovation Partnership (EIP) is to provide new opportunities for innovation – not just 
in technology but equally in policy making and in economic and social development. The basic purpose is to break 
down silos and enable the cooperation of various stakeholder groups, at EU, Member States and regional levels. The 
objective of the EIP scheme is not only to provide a cooperation platform for various sectors and stakeholder groups 
but to fill in the gap that today separates politicians and public administrations from the innovators and final users. 
Five EIPs have been established so far: Active & Healthy Ageing, Water, Agricultural Productivity 
& Sustainability, Raw Materials, and Smart Cities and Communities. An evaluation of their functioning and 
recommendations for the establishment of new EIPs were presented by an independent expert group chaired by Esko 
Aho (a former prime minister of Finland) at the end of February 2014 (European Commission 2014). The report 
supports the establishment of new EIPs while recommending changes to the way EIPs are managed, by the 
Commission and within each EIP: these changes should deal with concerns sometimes expressed about the 
effectiveness of the EIP approach. 
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6. Next steps 
Much has already been done to establish a broad consensus that whole-system optimisation is needed – in itself, 
an achievement. Discussions since early 2012 have involved a wide variety of transport actors: from industry (for 
example, Alstom), sector organisations (UNIFE, European Intermodal Association), research (European Conference 
of Transport Research Institutes, European Rail Research Advisory Council, Technology Partners Foundation), new 
technology (the CleanSky Joint Undertaking), public administrations (POLIS, representing local administrations; 
EUREKA, representing national administrations; and the government of Poland) and consulting (Arthur D Little). 
All have confirmed that fragmentation remains an issue today and that a better whole-system approach would not 
only improve transport provision across Europe but also enable their work to create more value. The Innovation 
Summits in the European Parliament in October 2013 and October 2014 debated this issue and came to the same 
conclusion (Knowledge4Innovation 2013, 2014). 
The European Commission has now picked up the issue. Following a Call for Tenders in September 2015, 
a programme has been launched to examine the barriers which currently inhibit the faster adoption of innovation and 
new technology in European transport. Particular areas of focus include automated driving, infrastructure, urban 
mobility, standardisation and interoperability and alternative fuels. The outputs of the work are expected to be 
actions to overcome the barriers. We hope that these actions will serve as some of the trim tabs which Europe’s 
transport system needs.  
While this new programme tackles important aspects of the whole-system approach, it is necessarily limited in 
time and budget, while the scope focuses on specific issues in technology adoption rather than the whole picture. It 
is a welcome step forward but much more will remain to be done to give Europe the optimised transport system it 
needs to support growth and jobs. We continue to work with other interested organisations to explore ways to 
address this larger goal. 
Those interested to work with us, or with comments on this paper, are welcome to contact the authors at 
richard.granger@technologypartners.pl 
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